values agreed with the observed.
With increasing flow rate of fluid from zero velocity, the film coefficient starts to transfer from the region of molecular diffusion controlling at Pe*e^20 for both gas and When the bed is packed regularly, Shpe is seen to be greater than that for irregular packing, as shown in Fig. 2-B Here again the data start to deviate from Eq.(2) at about Pe*e^200-600, and transfer gradually to the branch of molecular diffusion controlling with decreasing flow rate, thus conforming to the behaviour of gas data ( Fig. 2-A8 ) is reproduced here for reference).
Discussion of Result
The one-third gradient correlation given by Eq. (2) fits well to the liquid data with different void fractions, as shown in Fig. 1 . The data added here for à¬f=0.392
show slightly higher values for the average location, and for a particular case (line h2) more than sixty per cent higher ones. This anomaly maybe attributable to the renewal of the locally developing boundary layer due to particular location of the anode sphere relative to the glass spheres surrounding it, since the anomaly vanishes with decreasing Peh down to about 10 or lower.
As for the transition to the region of molecular diffusion controlling, the liquid data obtained by the diffusion current method tend to give higher values, as discussed in 3-1. Thus the gas data correlation, branch-C in Fig. 2 , is considered more suitable than the liquid data for correlating the molecular diffusion controlling region. This is also supported by the data of Bar-Ilan and Resnick2), where the transition behaviour is entirely parallel to those of Kitaura et al.7\ as shown8) earlier. Branch-C in Fig 2 is thus given as follows, putting more emphasis on the gas data:
(kfdp/Deff) = (kfOdpIDeff) + 2.0 {udPIDeffy<* (3) When the gas and liquid data in the transition region are connected by lines as shown, for example, in Fig. 1 , the transition behaviour is summarized as follows. The mass transfer mechanism starts to deviate from the region of molecular diffusion controlling at Pe* pe^20 for both gas and liquid systems. For the gas systems the transition ends at Reh ^ 20, moving thereafter along the Carberry-type correlation3'9), Eq. (4) : kfdh/DM = 0. 75 (udhIDMy<*(tilpDMy* (4) For the liquid systems the transition ends at Peh ^ 20, as shown in Fig. 1 , and moves thereafter along the one-third gradient correlation, Eq.(2). For liquid systems in the Stokes flow region the equations of motion are linear, making it possible to superpose stream potentials around an active sphere. The convective term in the right-hand side of Eq. (3) is thus considered being located about on the extension of Eq.(2) toward the lower Peclet number region, when Deff is taken in Eq.(2) in place of DM. With this modification Eq.(2) gives the following relation, after dh in Eq.(2) is transformed to dp: kfdpIDeff = (1.96 ± 0.66) (udPIDeffy* (5) This relation is seen to be approximately equal to the convective term 2.0{udpjDeffyiz in Eq. (3), where +0.66 corresponds to ef=0.260, and -0.66 to £/=0.50. Thus, for liquid systems, the transition from branch-C to Eq. (2) 313 (1957) 3) Carberry,J.J.: A. I. Ch. E. Journal 6, 460 (1960) 4) Jolls, K.R. and T.J. Hanratty: ibid., 15, 199 (1969) 5) Kawazoe, K., Y. Takeuchi and T. Hashimoto: Kagaku Kdgaku, 32, 175 (1968) 6) Kitaura, Y. and H. Tanaka: ibid., 28, 740 (1964) 
